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(57) [Sift] 



(2) mmW- 8 - 5 0 9 2 1 5 

i Kmm<Difm 0 
12. ^y^^-^mm^^, m^m^mmtojj&o 

o 

17. svcffljia^% ^ •? n * - ^ - 1 ? - a * - ^ - K^mw^^kM -c 



(3) #1^8 - 5 0 9 2 1 5 

2i. ^m^s^m-^* 4 , m>>Km 19 Kmm<7>ij&o 

23. jfflia*^^^ > ~f\Z J; V) f±|t$ *L4 , K*Tgl9^|S»^^&o 



(4) mmW- 8 - 5 0 9 2 1 5 

mm mm* mm] 

i&telT^Sfcfc^ffifcllli-fco J:ij#fc, 4^^tt FI^BttSS 

fc*£>6£#a s <fc £ *IT jt Q Sun etal., Bicmat. ? Art .Cells, Art.0rg. ? 
15-483-496 (1987) 0 £|&^|&fcf&1££fl;^l»<a&HS£ & (Paren 
chymal) ^GD^^Ift Kt&ttfc^&Srfl^-r & J£^ffl|£XI*M,^ 9 

T^/Co Noe1 et al - t Metabolism, 31 : 184 (1982) 0 

l±, S^MlE (anoxia) (nutrient deprivation) < 

Mo S^a$l#ffi^)3Sv^jflL§ff^ (vascularization) #q^nr^-C& & 0 



(5) #1^8 - 5 0 9 2 1 5 

1 oco— 1BL&Ml:WB&famtii&* /^^vy;XA (Parkinsoni- 
sm) te. flffl US # J£ SE I- *5 Sl^^© a £ o Bjorklund et a 
1. Brain Res. 177- 555-560 (1979) • Lindvali et al . Sciece 247- 574- 
577 (1990) ; Freed, Restor. Neurol .Neurosci. , 3; 109-134 (1991) 0 /^—^ 
yy^XAIi, li^W^Jp (basal ganglia) <oW-M (substantia nigra) \z& 

\f& F — /-? ^ >M-j.-n>^>ii^t:j:oT9lgter3tL*o Burns et a1 -, 
N.Engl. D.Med , 312 : 1418-1421 (1985) ; Wolff eta~L, Neurobiology, 86 : 

9011-9014 (1989) 0 s^-^yyym, ^~ > V -X A B^lftiiffi £#® t 

5fc&<E>*SH li, rftfco Kw*3 *-n>o#|&1£<ZM8fc^* 

XiHt^M, Witlf, l-^f-JV-4-"7i-JV-l, 2, 3, 6-xb9tK 
n^nUv^t-itySlifei^ft&iii: s&*T? i & o Burns et a1 ■ , Proc.Natl .Ac 
ad.Sci.USA, 80 ; 4546-4550 (1983) ^ ^Bankiewicz et al . , Life Sci. , 39; 
7-16 (1986) 0 

SN& 3 ft fc>* - * > V - X A © ttJBtcfcjlB ft £ 3 

7 7 i * >S ftfc) MfS-T-^fp 3 ft£|Jllt^lHfl&^\ K-^° 3 >#Siftt^^)^ 
at 1 .Acad. Sci .USA, 86 : 9011-9014 (1989) ; Fisher et a~l., Neuron, 6 I 371 - 

380 (1991) 0 m^K^hn-tzmm^it^x, m^mm^mu^^ *k 

#3£li^*£>ft, *LT*ftftttJ^ft&#tf»^:g3ft*£fcj&*^£*o Gage and 
Fisher Neuron, 6 : 1-12 (1991) 0 frt££)I6J,B<7) ^ >fWI£~ a. - U y 

udate nucleus) ftfcfMgS ftfc e - ^?I«^*^#^Pfl^25c# 3 ft* 

0 Bankiewicz et al., D .Neurosurg., 72 : 231-244 (1990) ^ ^Taylor et al . 



(6) mmW- 8 - 5 0 9 2 1 5 

Prog. Brain Res., 82 : 543-559 (1990) 0 

i^^^^t^fco Lindvan et al., Arch. Neurol 46 : 615-631 (1989) ; Widn 
er et a"l. t New Engl .3 .Med t 327; 1556-1563 (1992) 0 * ^ <7)#fit$gik[d: 
, (abortion) £> ft fc 0 tffiCMoT, &f££, v> < o^go#SM£ 

JSC W 3 ft 4 HT-^fflW* Kfcltfc-A-ttJ/O ^ TO" & o 0 ,Ma 

Hey et al., Exp. Neurol 112 ; 40-48 (1991) 0 ^*$kWt& X ~> 

k ia^^M $ *Lfc»ffijiKi^jBBflaj± > 7 ^ y ^ -i v - m k & ^ x mm s ft * * 

T-tr^-;V3 tj > . -a-n >?>MM£3I ^fe^l^-JS^ (fimbria-fornix) ^ 
ftfco Rosenberg et al., Science, 242; 1575-1577 (1988) 0 

mm<D&m\t^ ^1:^1:^*1^40 *&ik-rz>ti#>te, ^ft 

h<D^%mm±, mm^&^rmmKumzfr*^iitf%<b%^<> £ftt4, m 

*W4#i:^i^fx.Sc Ga ge and Fisher, fff^ 0 —fe<oiS:Mfflmtilf<D 

±ia^Ma$it±, fr#*ac^^t>#f>n.*<7>-c, *9 coifed 



(7) #1^8 - 5 0 9 2 1 5 

jfe-trJV^-f titi^o Major et a"l. t Proc . Natl . Acad . Sci . USA t 82; 

1257-1262 (1985) 

T?t>}:, ^143B»S: ! boJ!B»J±, 111 (calvarium) rtc^nti, # 

&&#imm&ftmffi.<D&m a , &9 * ^fimgiss. eras p*j «co^^r± 

§r#-9 0 Widner and Brundin Brain Res. Rev. ? 13; 287-324 (1988) 0 jff^atl 

KMrm%mm<D^xv>mm, z.<onm.*wio turn, nwttiicj; 



(8) mmW- 8 - 5 0 9 2 1 5 

> n b ffifc&vtfflm, w xl «\ svc-tr mm ? n & % ? « £ n ^ 

iH s t^o ^^1^(7)^7°^- K(4, — Ig^tc, 
SI, fnv>iHbil (tyrosine hydroxylase) , X(4)«HT-> 

Mx-i*. ttglgafT$>*9o itL^co^y^Kti, feiriMIt^Sii: 

nit -f > tr > nnj3it& svt ^fflj£<^!£^-ro 

0 2 (4 , svg^i^i*] sv 40 > ^B}:tt^ St#e>:feiS£^ W^y^ -tf 

0 3(4, te^3f£^*»t*JB##«llffl*I<7>^» (needle track) £^-*- 0 

0 5 (4, ffi#»f5rt^)»^^^^^«If Zm-fo 
0 6 {4, «^M±<^SVG|H|£<7)||£^- 0 

in 7 (4, j^ij timim^ ^^^jjK*ti-2>4fi:#n «t ttfciij^cr)S± 

0 9(4, mU6<rni&<D*rfr<DM<7> (^F'J-^IICU) Ti}fE MRI £ 



(9) mmW- 8 - 5 0 9 2 1 5 

M«^S*gftt^ 0 v>#m, Elf±«i#ttg®fi^ 

*l&IrI1£H^ (tropic factors) ^ Kw? 5 - n > <7>fi|«£ 

t M&MSfi*iI^^I#^ (CNS 

m^nmtem®) w *. wr y ? ^ y m * m m-r & - 1 §= & „ #^t«-ft:^ 



(10) mmW- 8 - 5 0 9 2 1 5 

flssat**:^ t*Lf><o«naji, OTiti&^ies *Lfc^ie±^#3fis*L*i 

(lumbar thecal) ^gj^ #£^£f 0 T JVyW v-^tc^v>"Ctt, .1 t><£>$ffl 
jj&f4> Rosenberg et a~l. f Science, 242; 1575-1578 (1988) (^IffiHJ; 19 

166,050^-^^12^3 fltz X v ^HlV^^^^n >f > & HIV 9Pl20^ )J 

«as^&i$ra ransom 

ttiiM^ Gaucher^ Tay-Sachs^ ^a-UAf-, Ifii, ^ Q 
&$&m K « * ^ ffi (4 , # - #^#69^M<7)^* i:^T«M?*L4;i:tTi4 
o Wx.lf> &Mfe#e,fU ^JV*. ^f'J7, 



(11) mmW- 8 - 5 0 9 2 1 5 

(Neuro-derived) " { ^ ffiftl^SoT, Mflk^#^&5 
Mm (oligodendrocytes) ^ M*&* (chroid plexus) #£^fr 0 
«fc «9«FBB3*Ljfcfl&JBti\ UM^ 1 )^^, BUjffjfe^ JW*. ca 

& £ ft/Mbf & * jSW SE<^> #M ^ > 7* <DT~C$L "9 tB S tl %> i t § & o 

^ LT Eagle' s^/j^,^j§^ (E-4/IEM Gibco, New York N.Y.) ^2Hftj|L 
/to £*L$>tf>#UI&*, >HU -D - y '>>CJ: >9#k3g£ tl£ (O.lmg/irfl 5^) 
mmM.±K7U- h Lfc„ i *L P> «OjfflflaS: , 20%jft^vJfiUff> 75^ g/nfU h 
hT-f 75.3— y >/m1^^->ij l%x^^hn-^S.^2/z g / 

mbr^yy^/ (fungizone) (Gibco) £ ft 0 E-MBi^-cJf TfC^b 
fflJife*, 5 %Co 2 ^^+37 < c^|3V^T^ >*x.s<- ftSo a* 



(12) mmW- 8 - 5 0 9 2 1 5 

-e^^^o lffli&*^^-Y-(±. — $LtftK, Major and Vacante, J .Neuropath, an 
d Exp.Neurol. , 48 : 425-436 (1988) K X V) *mffl&*KW *J &tf) C± 

^^H#DNAfi, (ori-) £&v>t:*3>J, Mt?>-H s tl^^ 0 

L^L&#^ i©DNAo>7V^7i^i/ g ^|i, Gluzman Cell , 23 ; 175-18 
2 (1981) n j; i9ffi«StiT^£ «fc 9 ^tefij^^f^^^tt^^lEm^BS^ 

, Graham et al. Virol. , 52 : 456-467 (1973) \z £ V) fiifcS i^K'J>a 
* JV A it^fii * ffl V> T SV 40 ori - ggJfcgE^fl; * #f> 100 ,« g/75W^) 
^7^^ FDNA (pMK16) ^ j; V) r 9 ;/ * 7 jl ^ r 3 *L* £ i: *«"C § & 0 
, ^tt£>CD|fflS&t±, .xl^ ^n#V->3^, X{4 5ambrook et a1 -, Molecular 
Cloning, A Laboratory Manual, Cold Spring Harbor Press, 1988 (^\^KX 

« TO** + fcfBJR3;Jtfc «fc 3 &tf&<7>J: <&k*Lfci£«K fc«fc«3 



(13) mmW- 8 - 5 0 9 2 1 5 

— &tfyK^ Mm^tL^V^ 0 ftK&m&CDii* American Type Cultur 
e Collect ion, Rockvilie MD, (A.T.C.C CRL 8621) H^f£ £ %if z SVC-fe ;y y >f 
V^^^jfflia-e**), £*L«\ *@#ff-f§4, 707,448^- K J: lj 

Hflfc«J&tr) ^H|E«S*lT^i (11) o "SVQ ffl |^" XJ4 "SVG-fe;v 9 

-T>" fi, -trJV 9 4 y A.T.C.C CRL 8621^p,^#:$tL^MXiiMM^ft 
BT=T£o ^;V7^>A.T.C.C CRL 8621(7> , ^^^n->, WMMm, 

mt*. *s#it^ 4 , 464 > 465 -i- (sifflfc* «9#Wiffl#tH^»>&tf) 

>-/^-JV • ->4^^#i:tfflT^S 0 ^(D^m^yfmt^mt, Bart 
lett et a~l., Proc. Natl .Acad. Sci .USA, 85 ; 3255-3259 (1988) (^\ffl[z£io%i 

o 

HJi, ;tLf>«, WAtf, SVQftli|fe(i, MHC^ 9 ^II^X« MHC ^ 9^ I ^ 
f^lt^it^|^^ 0 MHC^ ^ I Xti^^xH^c7)^^^<M 

fi> ^t*8illJtJif:* 1 'ei&^ mhc^ 9^n^T-co^m^X<»ii 

, SVG^^t,|t^$tLXt±^|l|#rF^ 4 .707,448^- K «fc lj #9!IH#* Klpt 
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<om8&ft tWJ § £ o #PftU ti > Wit f*\ ^iXJA^^i 

7 >ft>^fWJi: J: »K j&fc?^£i^S4 0 MHC ^ 9^ I X 

j. £ I- £ H& £ i: § & o 

> Y<r>JffcK£ •jgjfestifci t^-p^io #s££s#M*fflJ3&{i. ^k^t 

mm±, *kmmmz&4m<Dmfc, eox_wr, ihj&^«s Eagle's^ 

mm "ftmW-K (extraneurany) » f ^ ^W^Xfi, 
, W&tf, (celiac ganglion) Xf±*£##il£ (sciatic nerve) ft [- 

t**-C^*o 14, ®M (dura mater) |*]^-r^T^fif»£l3-fr 

klmMZ Hi, 



(15) mmW- 8 - 5 0 9 2 1 5 

ZKhCDMft&tfMfaK^UZ ti& b £ , Leksell and Jernberg, Acta Neuroch 
ir., 52 : 1-7 (1980) ^ £/Lekse~llet al . t J .Neurosurg. T 66 : 626-629 (1987) 

& (stereotaxic methods) |£fi<jm£Jfl $ *L4 "C* a *) 0 i»f«Ofifft 
£>fi^ —^Eft^ Liksell eta"l. t D .Neurol .Neurosurg. Psychi at ry t 48 ; 14-18 

(1985) ($}mK£iO*WMm*KT$L*)&t?) * Hffi® $ ftfc «t 3 ^#ffiiti MRI 

WCMoT, ffl£&?>^f^^\ Brundin et al., Brain Res., 331; 251 

-259 (1985) &\m\z x *)*mmm*K.yi.*)iLtr) Kx^mm^^tzx^Kwrn 

4 ^ 1 ) ^ . 10 ^ l cr> , T?Vi7>-*U>i?k£ : 4\:x. i ?-i?*;&<D&&V!> (°- 9 

fttfli, -AfclfcKJi, 23-27$*- v#f£fcoMffi"l<V i Hamilton^ ij > 

t"CT\fhfl, 40-50^ i v>mmi&i)*1fo 1-2 ft 1 /^j$JKtc*3V^"C*¥A$ tL 

ii\ 2 oco£lJ1@coff A (deposits) *s l - 3 im(i§ , ^-lt«Ilt?&oT 
frfc*U f LT^«fl9^«±i:ft^?*Lfc 5 J^T<7>#A# S > El— V^T 



(16) mmW- 8 - 5 0 9 2 1 5 

i9(;^^X7i^f?^ LTS (ventricles) X(i»l ("lumbar the 

^iLT, -«Kl^^*?S^»Sc ^ft^<WflJ4, Madrazo et al., Ne 
w Engl. D.Med. r 316; 831-834 (1987) X(i Pem et a_l -, Neurosurgery, 22 ; 9 
99-1004 (1988) ( - m % aym^Z^m K X <9 *9Mffl** KM *9 &tf) *K!B« 

14, «<fc«Jt-J4> H*t#?L 

lv^& l*l&v> 0 i*L^<7?«Bi&{4, $tx(4t*] ; m^^iiLT^s:eti^xf4iip^ 

■o^<7?ii^J=.*v»TJi, ffll£(4, Kfi fritz tt&~c$>?> n 0 flfc<^4i^n 

fr^li» 301 . 777 ^> Xf4*a#^»4,353,888^- A ffg4,744,933^ ^4,749,620 
1^4,814,274^ ^5,084,350^-^ X (4^5,089,272-^- ( » ft t, <7)^ fl^fl £ 

fl&£, TWitf'JfA (*''J7-t>ttIlx^^) fcif^rU fits 



(17) mmW- 8 - 5 0 9 2 1 5 

;V • tf-X*^^* (IW60-500 X 10 3 ) ftjg (0.03- 0.1% w / v ) ^^'J7 

wix.tf, #v-L-vi/>t, mmm (3-2053*) w>f>^ a ^n 
t^. 7 f . ^^2oo-4oo x io 3 ) 0 zcoMmz^ttm-mx-j-t^z, 1 

- 3 l$ra£g*e&zfC*TM h LT*§^$*l£TJV*~>m^ h'J^A* 
%t>tifcm>*f*~ YWP%rf*i)i>*^ Wl^'Jr^l (Mw io-30xi 

0 3 ) WlxJf, JH'J-L ( PLL ) X{4^rh^> (JKT-fe^Mb^^V ; mw 
240 X 10 3 ) t^OSS^T, ffl£^ffl$*Lfeffi3SaH40lg (MW*^7 h -^--7 40- 80 
xlO 3 ) Srf^»jftiLfco -<7)2lii:A7^Ml:?ti/:M^^l^ 3fcfcSB«L 
tz X *) K 2 ~ 3 Mm, E-MEM^-eJ*^-f-^ 0 

# t T . Kftmm <d m v ^ - k bs $ ti tz t § k 7X * ^fifc -r * - 1 **-c ^ & «t 

£ o r ;v ^ > m ^ h T J a -nt ^it § & 3i«fe#ja^14 u 

- 14, *° 'J 'J v >&«cr>* 0 ij r 5 J Wtfr^fr o 3 frfcK<aM1£?)II£tt 
ifc**-CS4o tfU-L-DV^ (PLL) {4, S LV^f'J v-^JH-T**^ 



(18) mmW- 8 - 5 0 9 2 1 5 

^iH s ti, fllxjf, >rcoDNA{i:, * > v ~x a <D\hW,KH v>"C^r3fre* 

^(i^ Sambrook et a~l. ? Molecular Cloning, A Laboratory Manual, Cold Spri 
ng Harbor Press, 1988 J: ^ *Kffl« 

• ^ ^ - pTK2, pHyg^ ^yrpRSVneo^ ~> 3 7- y . ? 4 ^40^ ? - , ^ ^gq, 
V - v- 3 > , 1 J > I * Ji' y A # f 7 > ^ 7 x ^ y a > , * I 'J7'l'> • b 9 V 

^^JfcflOfi, T%W* JUfa^(D&1fe<DlZlb<Dttmft& (A.T.C.C.CRL 8621) <7) 

Xv, HIV-1 B«7^^, ->37> • «>-f ^X40, J£^;v^^ • ^^f 
JV^, ^ > #n ^ jv;*, j^ulC^^ 'J -~>X£*TXc 0 

£CT\ ^LT«cD^^fi^J--eS>o^o -ft^coM,^ Hank's,* 
9 > ^^V§^<^0.01m EDTA (Versene Buffer) p^O.05% j, ij -fz/ >K£Z> 



(19) mmW- 8 - 5 0 9 2 1 5 

mitK£ ^mmi&my°]y~ h^^tjaiLfc, m^m^MKx ^m^, 3 m 

^.ihh^mm^, mJJK'rf^y (ketamine) fcJljJftBfrU * LT^ff 
©gaoil'fy7WJ> (isofluorine) ^7,^±-eM# Lfco Zfih<D$fr 

Sf£»I^MDTfltii: Lfco i^Wl (superior sagittal sinus) £^ ^ 

©+^itft*«IAi-&jtl6l-*to?"frfco J©K# (caudate) 

(Putamen) <7)JiK^-<©ffi*JiHia^fe 0 £ft£>£>£8lti, likT<DX^-^ 

l . 26$* - v* if & o it l ^ 5 ;v h y • is 'J > v X fi 23 ^ - vif £ & o so 

^ i ^ jv > > • yy*®.m l±o m s v<3m%&<7>fcm±.KmnLfro ^ft^> 

OV'Jvy*ftlLf, 2ocD}fA (deposits) ^-<^«jKl*lJcff o fc 0 1 <£> 
&®3§^18rnrrf^-^ Tl ^ ^10^ l (DUilSS^, kopf-^ ^ > v j. ? 



(20) mmW- 8 - 5 0 9 2 1 5 

*&&-r& Harvard^* 0 ^0.2^ i/^:jsv>TSji&Hto °- 2 a< 

ffil&*8E^lftffiF3!?>fci£>fc\ ^> h^JVlf ^-;V^aiS4 (460mg 

> SHM) KJ:»J«U 15mM^*^7^- h -A?7r-tM* ( PBS 
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StL^^CiitS-fe^^a J'*, h^y'J > & # ^ * ~> > «fc 9 ^fefe L 

7t 0 ^ yy'^y > £-£tr>&*&m> < *D-fr<r>~?u y ^ 5 m^v 7 -f > • -fe^ 

El 3 WU te*&s£fc*3»t4 , 9-Jl'e>*<7> 1 oAg&ffljgjfif F3 colt 

i"o i^fl-JfcoJ: *)ftvM&J£e>*&# (04-5) (A, -eco^rtconrmSVCMS,^ 

T^ZfTt-httMMtgttJfVV-y^KX&Ti-hnMniMt*, 1.5 Tesla^*? > 
(Signa) ^fflv^Tffo/: 0 £*L t>OjtSli, ffiX»ifiJ&^fife<Z>IEill£^ < $Lt> 
3£j&>ofc (0 9) o 



(22) mmW- 8 - 5 0 9 2 1 5 

^Ltc 0 lg-b^y 3 >li, yVTmm&?V'*?M (GFAP) , SV 40 T^n 

^^^ft^^b/c (miotic j y^mz&\i&s>/Gmm><nm\H<Dm-^-u:yy 

o i<0tt^^^« (Neurite outgrowth) a - n >#C0#^ii, ^*Lf>coS 

VCjfflJS&j&s, - a - n ^fs^T^- a - n > £ i -f-«fa'I40^ 

o 

SVGffll^^, J§*JDLW-C|fe?S*-CJi3fg3i-fr4o i ft *b Dulbecco'S* 
77i-h-;t?7r -^a^tazk (PBS) p^O.05% > tj 1 rrM EDTA 

k j: V) -e^ML^^ mtfco rii^as^, Mgci 2 , caci 2 ^ 0.1% yn, 



(23) #1^8 - 5 0 9 2 1 5 

i<^jt^*«oi£lw«ofcjfflJ!l&^V^ h*, 1-5% (w/v) 
r;^>it h'J^AtiS (Keltone LV® byKelco, Ltd., Chica 

go, Illinois) <d 5 mL^ [- ftM:ffi-t& 0 Z.<DT)V*?^- h«HflSJR«78£*, 50ml_c7) 

1-5% (w/v) CaC1 2 M^iui^x Ktio ^Ifi^lfelt J- 

, M,-7;v^>m^ > T J S^^W^tt^^ (9L/S-) 

*^T5EtLSM^ (3™"I*I#) ^Wfflll ^S^*Lfc22- ^- vto#f £M LT 
X MI/- Kt4o ^Yftfi, (20cc/i^|«i^ £>V^T) ±|flv'; >v • aK^^J-J: «9 

--e, ^ (?) ^300-1000 5 ^ n 5 fc^jfts *is i t 

rMt?tifc-7^ ^nH-Xj)f^jV^ 3fcff7>f - (eye-piece) 
&£&3t3*lfc#8!lffi»Hi ( wild Heerbrugg Model M8) ^ffiv^tf ^Xt^t© 

0-1% (w/v) CHESfcl.1% (w/v) CaC1 2 ^^^tL^^30nL-c^^-f 

«o ^-SiItt#X-{rJVM£, 8t>«, 7jc'|'40.05% ( w /v) PLL&jfc (PLLcr) 
M/V = 22.000) t %<D?)\'m i kKfoZ J £Z> - £ K «t <9 Mt4o -<75 pL M#^ 

300-1000^ ^ n > OA%CHEStl.l%CaC1 2( 7>^a^a30mL^o f ^5S'lt^M 
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